Inhibition of carcinogen-activating enzymes by 16alpha-fluoro-5-androsten-17-one.
In the present study, we examined the effect of a synthetic analogue of the chemopreventive hormone dehydroepiandrosterone, 16alpha-fluoro-5-androsten-17-one, also known as fluasterone, on the activity and expression of carcinogen-activating enzymes in MCF-7 cells. The increase in cytochrome P450 (CYP) 1A1 and 1B1 activity, as measured by ethoxyresorufin-O-deethylase activity, in cells treated with the carcinogens dimethylbenzanthracene (DMBA) or 2,3,5,7-tetrachlorodibenzo-p-dioxin (TCDD), was inhibited by cotreatment with fluasterone. However, treatment of the cells with fluasterone after induction with DMBA or TCDD failed to decrease enzyme activity, indicating that inhibition was not the result of direct enzyme inhibition. Therefore, we examined the effect of fluasterone on gene expression at the mRNA level. Both DMBA and TCDD caused a dramatic increase in the amount of CYP1A1 and CYP1B1 mRNA, the two major isoforms involved in carcinogen activation in these cells. In cells cotreated with fluasterone, however, there was a dose-dependent decrease in CYP1A1 and CYP1B1 mRNA. Fluasterone also inhibited the basal level of CYP1A1 mRNA but not CYP1B1. Fluasterone inhibited the rate of CYP1A1 promoter-controlled transcription, indicating that it affects the transcriptional regulation of the gene. Actinomycin D chase experiments showed that fluasterone also caused an increase in the degradation of CYP1A1 mRNA, while leaving CYP1B1 mRNA unaffected. These results indicate that fluasterone inhibits the increase in the expression of CYP1A1 normally caused by exposure to carcinogens by both transcriptional and post-transcriptional mechanisms and that CYP1B1 expression is not susceptible to the same post-transcriptional mechanism.